


C Compilers 


for the PIC Micro 


Efficiency from a higher programming language 


By O. Beckman Lapré 


The PIC microcontroller in its many guises is found at the heart of 
countless electronic projects and designs (including those from Elektor). 
Most software developers use brick-by-brick assembly code to write 
programs for the PIC. However, it is also possible to program these 
wonderful micros using a higher programming language like ‘C’ which 


rightly became an industry standard. 


The tremendous popularity of the C program- been designed, right from the start, 
ming language is largely due to it having for better access to the system hard- 
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#include <led_pc.c: 


#define INTERRUPTS_PER_SECOND 15 





void HandleKeye () ; z 
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Figure |. The standard CS compiler in combination with the ConTEXT program editor. 
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ware. Also, C is not a bad performer 
when it comes to code efficiency. 
These days, C allows you to develop 
almost anything for microcontrollers 
(from the smallest PIC to X-scale 
‘monsters’), digital signal proces- 
sors, operating system programs for 
Windows or Linux, right up to UNIX 
and mainframes, not forgetting 
administrative programs. 

C is also great for building 
device drivers and even complete 
operating systems (including Linux 
and Windows 2000/XP), and of 
course application programs we use 
every day (from Word to Mozilla). 
Very likely, C is currently the most 
universally applicable higher pro- 
gramming language — and likely to 
remain for some time to come. It 
pays to learn C! 

In this article we look at three C 
compilers for the Microchip PIC 
series of microcontrollers. In elec- 
tronics hobby land, the PIC currently 
ranks among the most popular 
microcontrollers, although the com- 
petition from the Atmel AVR side is 
fierce. The PIC is easy to apply in 


Elektor Electronics 6/2003 


practice and often just as good as 
the industry-standard (and up-mar- 
ket) 8051 controller. 

Hobbyists typically have their 
own requirements for a C compiler, 
like ease of use and low cost (the lat- 
ter to avoid lengthy explanations to 
the missus). Three compilers that 
certainly meet these requirements 
are ‘PCM compiler’ from CCS, ‘C2C 
compiler’ by Pavel Baranov, and the 
‘C for PIC Microcontrollers’ from 
Matrix Multimedia. Although these 
products differ considerably in prac- 
tical use and features, they certainly 
meet the requirements of the home 
programmer. The product versions 
discussed here are probably not the 
latest and may differ in some 
respects from the most up to date 
releases. 


Development suite 


If you do a lot of microcontroller code 
building, ease of use is a primary 
requirement. Also, the beginning 
programmer should not have to 
wade through hundreds of pages in 
the User Manual to learn the basics. 
All three C compilers assume a good 
command of C. Especially in the case 
of PCM and C2C, the relevant docu- 
mentation on the language itself is 
rather scanty and mainly intended to 
describe the possibilities, impossi- 
bilities and the library routines. 

The compilers show significant 
differences when comparing their 
development surroundings. 

The standard CSS compiler is, 
well, a compiler and actually works 
‘alone’. It has to be invoked through 
a DOS window or a console com- 
mand line that includes the name of 
the file options, if any. Obviously, it 
would be far more user friendly if the 
compiler could be launched from an 
editor. For that purpose, the program 
(text) editor ConTEXT is just fine 
(see Figure 1 and the web reference 
at the end of this article). 

The C2C compiler (version 4.0e, 
see Figure 2) has a Windows-based 
platform around it and is slightly 
easier to use than PCM. A disadvan- 
tage, however, was found in a num- 
ber of bugs in the program that 
caused text to be displayed erro- 
neously (on occasions, and in the 
version available to the author). 
Although this caused problems at 
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//This sample program for the PIC16F84 target shows how 
//to use interrupts. If there is a LED connected to 
//B7? it will blink. 


#include <system.h> 

















char led = 1; 
void interrupt( void } 
{ 
if{ led } 
{ 
porth |= 128; 
led = 0; 
} 
else 
{ 
portb &= 127; 
led = 1; 
} 


clear_bit( INTCON, TOIF }; //clear TMRO overflow flag 
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Figure 2. De C2C compiler has a Windows-based development suite for C programs. 


times, the program did dot crash. 
The C2C compiler optionally 


Listing I. 


allows you to program the PIC simply by call- 
ing a programming utility. 


Structure ‘mapped?’ to an I/O port 


Example for PCM compiler: 


struct _keys 
{ 

bit 
bit 
bit 


mode _ sw; 
plus_ sw; 
minus sw; 
bit set_sw; 

bit unused : 4; 
} keys 


#byte keys = 5 


// LSB 


// ‘keys’ struct is mapped to address 5 = PORTB 


if (keys.mode sw == 1) 


{ 


// mode switch was pressed 


} 


With the C2C compil 


er, the port first has to be read. Next, the ‘&’ operator is used to test 


if a bit is set or not, as in the example below: 


char keys@5 


if (keys & 1) 
{ 


// keys are mapped to address 5 = PORTB 


// mode switch was pressed 


} 
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Internet addresses: 
C for PIC Microcontrollers. CD-ROM prod- 
uct, price from £39: 
www.matrixmultimedia.co.uk 





PCB compiler (for |2-bits PICs), PCM com- 
piler (for 14-bits PICs), PCH compiler (for 
18-bits PICs) and PCW(H) compiler (Win- 
dows version): 

www.ccsinfo.com/picc.shtml 

Price: from $125 + P&P 





PCW demo version (1 k): 
www.ccsinfo.com/demo.htm 





C2C compiler: 


www.picant.com/c2¢/c.html 
Registration: $ 59 


ConTEXT programming editor: 
www.fixedsys.com/context/ 


C2C and PCM are capable of producing a 
.LST file that enables the generated assem- 
bly code to be checked by the compiler. That 
is often used as a last resort when you've dis- 
covered that the code does not do what you 
want it to, or to tweak the efficiency of the 
code. In some cases, it may be worthwhile to 
apply a different algorithm to see if it 
improved upon the compiler efficiency. Fortu- 
nately, this is not normally required. However, 
the author came across cases where prob- 
lems could be solved by disabling the com- 
piler’s code optimiser feature. 

The CSS compiler comes in no fewer than 
five different versions. The PCB version is 
intended for 12-bit PICs. The PCM variant 
we've mentioned so far is for 14-bit PICs, 
while the most recent version, PCH, handles 
18-bit PIC micros. All program versions are 
Windows command line applications, which, 
on being invoked, pop up a dialogue showing 
the progress of the compilation process. As 
already mentioned, their functionality needs 
to be completed with a programming editor 
like ConTEXT. We also came across real Win- 
dows versions (called PCW and PCHW), but 
they are far more expensive than their com- 
mand line counterparts. 


The C2C compiler is distributed as 
shareware and a lot cheaper than 
the CSS products. New releases 
keep appearing. The author tested 
versions 4.0 and 4.6 but in the mean 
time a major new version, 5.0, 
appeared, consisting of a complete 
IDE called PicAntIDE. 

The excellent C for PIC Micros is 
supplied on CD-ROM only, and is 
competitively priced at £39 for the 
student version. The current version 
is 2.0. 


Library 


When comparing the programs, 
major differences are also observed 
in the ‘library’ department as well as 
in the possibilities of the C language. 
For example, the C2C compiler has a 
‘tighter’ link with the hardware 
because that is handled at a low 
level. By contrast, with the PCM 
compiler the emphasis is clearly on 
a quick start involving a minimum 
amount of programming effort. 

Many of the library routines incor- 
porated into the PCM compiler are 
also available on the C2C complier 
website, which was written by a 
third party. In both cases, a built-in 
library is available for RS232 and 
delays. 

The advantage of the PCM com- 
piler is its ability to support struc- 
tures and bit fields. For example, a 
structure may be ‘mapped’ directly 
onto an I/O port with the ability to 
control individual port lines, as illus- 
trated in the code example in List- 
ing 1. 

The PCM compiler comes with an 
extensive library for the I2C and 
RS232C serial communications pro- 
tocols and there’s even HD44780 
LCD controller software, including 
an extensive print(f) command. The 
output of the print(f) routine, by the 
way, is subject to adaptation using a 
user-defined putc() routine that’s 


employed by print(f). In this way, 
print(f) output may be directed toa 
graphic LCD just by writing a putc() 
routine for your particular LCD (in 
other words, a kind of device driver). 
A large number of exotic drivers is 
supplied for countless applications 
like touchscreen control and temper- 
ature sensor reading. These, how- 
ever, require ICs to be used in the 
application circuits that are actually 
controlled via the available drivers. 
In all other cases, you have to ‘write 
your own’! 

As opposed to the C2C compiler, 
PCM also supports 32-bit IEEE float- 
ing point routines. Fortunately, that 
need not be a problem in all cases 
because the PIC is usually applied in 
relatively simple control systems. All 
compilers cheerfully handle 8-bit and 
16-bit variables. 


Further outlook 


All three compilers represent excel- 
lent value for money and are perfect 
for home programmers, although it 
must be said that C2C is a bit more 
aimed at the advanced programmer. 
The PCM compiler has more to offer 
than the C2C product (floating point, 
bit fields) and comes with an exten- 
sive library (for a really quick start) 
but on the down side costs twice as 
much as C2C. C for PIC Micros best 
covers the educational side, i.e., 
learning to program in C, and is 
remarkable for its broad range, com- 
prehensiveness and relatively low 
price. 

Finally, programmers as well as 
hardware designers should ensure 
that the target circuit is suitable for 
in-system programming (ISP), allow- 
ing the cycle consisting of compiling, 
chip erasure, programming and 
debugging to be kept as short as 
possible. 
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